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An Exploratory Study on the Changes in Maritime

Perspective in Response to Digital and Decarbonization Transitions

Business Models from a Cognitive

Ahn, Soon-Goo - Yun, Heesung

Abstract
The maritime industry is undergoing significant changes due to digitalization and decarbonization,
collectively known as “2D.” This study investigates how these transformations are impacting the in-
dustry's business models. Since the changes are still ongoing, a cognitive approach was used to
derive business models, rather than relying on actua
maritime business models that correspond to the four types of business model frameworks (or ar-
chetypes), along with recent trends for each model
models are emerging in various areas, including the
industry. This thought-provoking study is significant
subsequent case-based research in academia and provide strategic guidance to market participants
or policy makers in the maritime industry.
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1 case studies. The study presents experimental
. The research results show that new business

commercial and technical fields of the maritime
as a pioneering investigation that will stimulate

tal transtormation, Decarbonization
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AFedst 5 715Rste wet A AAHeRE o
At UNE vfd GAl=
%3](COP, Conference of the Parties)E 7N&3}aL
A&7Fs8 WS (SDG, Sustainable Development
Goals)& A5t AL S| A&7 FHolE
SeEleta stk 22 V2R FEddEDe H
ek Z A = (Carbon
Mechanism)ol] g¢l3te] tlatul=e X3l 9 4

Z37kl gk FAlE 20235 H 483t

o]x8 A AkdE-o}r} ESG(Environmental, Social,
Governance) 7]% 3}ol] B84 (decarbonization) =
o) AABE a5 gl ARl et %l
AL7|F(MO)e] 3t TFAIQHEEXI, EDI, CI)oll o}
gt gekh TR0 gl AHEs a7
Atk ol digdte] AA HuHAl 2=
(Maersk)i= 2040W7HA] ©2A|2 BRE Ao
vlo] 9 AR Ak, WEREFIA W T X8 HE
< 7HskskaL 9l

ghA 43k "J%’i‘ﬂ‘%ﬂﬂ FHe= Holy, RFID &
7} ToT7m| 9k AL WAlEY 5 HAE 7es &8
3 ko] Apg--ato] 7AstE L et o et
T BNFAEA FodAd 2L, AL, g
dxze}l FHo| uAE

Border Adjustment

= gk N E ol 1 = %51 D}"J

1) Ak HeabE (22, 11, 2)

gk W3t AlmEa 9l
A 2DE E]-]Bflﬂ—‘:
Decarbonization) 2] 7|<% thH3HS

o) AU sm, AR, AEAE skl e

oA olelgt FYFAN B AT-e] Bagel A
A glet

F(Kodak), Zg} 2 o] =(Polaroid), Xﬂ ZE
Xerox) & AHlE €0 AFAEQ AE2 Ve
= HROE ko] 4hg djeivde] A EH K|
o AzhiEe] ol 4 e AT, Al
o) Hg5PH A1E 71915 VRS Fae vz

2d Ay A3 #HHo] Au(Tripsas and
Gavetti, 2017; Chesbrough, 2010; Teece, 2010;
Baden-Fuller and Haefligher, 2013).

o] QL UAH - ko] BE 7157, 44
W3z shetiele) Mzl oA Askais
A& G rold s1gle] 44T AEe A
(value creation)®} 7} &S(value capture) &%

Mo s vEUsvds AgsHos du

2 9Jow(Baden-Fuller and Morgan, 2010;
Chesbrough, 2010; Teece, 2010), oo wlz} 7] el
Hzyzrde AAe-ee] F9 94w deiHu
It} (Rietveld, 2018; Massa, et al., 2017; &34 <],
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olgfgt vjzYxrrde] 948 uksl] A A
£ HzYard E2REEA 9, 2019), E5AQ17]
& A& - Adan, 2019 T - &34,
2022)% #H AFE FPsta ot AR ¢A
A kel W2 vj=y2rd i

ATE B3 AAoIdhErekAl, 2018).

I e N *gﬂlﬂloli(Strategic
g3 71+ s AEAe o
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Ecosystem Theory)<
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SIS tAE-EEA Mgk we

7] 93 v|Z=Y22 D= (Business-modelling) 7|H-&
ARgste] HAE-Eeha Al sfakdel 28 7t
e HzY2rdS =E3 AAE mdETR A
A H o] APl el 7=t

o] =i g} B2 T2E Zterh A& o
of WM A7-9 wiAdS AR Igellr=
24 wAL R VAAE Zydas A
&3to] HAg-gdeiAt o] vj=yzmd thelstel
BA-21eke] Au/dol el Arggiet. mpAE Aol
A AEF AARE AR
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AR gAd siEge) A9

HAEES ol HAEreS TNt r A
Mokl gk ThAARE R By amd §Alo)
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AARIe 2 AREHOlHE FHstH o] HlolE ol

N 5o BAV|esS Heso g HA )
A3}, Z7h2l3ksuper customization) & 7FxE
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Hlzsmd sl g o4 Bel gad 97 19

el we UAEs)E AgoE MRS
Polala Sivk. tEA e AFANAT Lo| mA
2 PPANE Jke s AuAgegel HAstE
Itk FASAZIFAMONE ol efah A-gaat 4
gobol oulsh WA HEWN ERAUL RSE

(Regulatory Scoping Excercise)Z 2021d 59 |3
3 2024%!3%151 ZP%—‘%?'MH‘ ] EHE? ﬁLXﬂ g
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(Maersk) 9] 7 2018358 223 A== of
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=3 ZFol ot

T 197 28HA) 3EHA) 451
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4= st REES R REESDL SAte 23
57 19 4 weo) Do)
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SR T Aeede a2 ERET 3
@D, Agede] BAE A8 Yol wel 4
WA= BASD ger] 14 vl g9l 4xb)
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2018).
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3) EEXI (Energy Efficiency eXisiting ship Index): +3 3
dtol] tigk AUA] 5&E A= AF
EEDI (Energy Efficiency Design Index): 21z Adlo]] 28
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CH (Carbon Intensity Indicator): A8 238 Alo] ¥4 vjE
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4) =3 HdAEEL ok 609
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doz A (FHYHE,

S (bridging fueDZ E2]&= LNGRe| Zlglo] 3P

ov] 47140z duol, e, i 53

e Badlz dqUAAe ALsks ATl o
o] AFHL .
3. Z1EsheEnke) Ag A 2 W
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Agke] 7AgtE L Jlom Zh=me] AL 9 AL
*]XHLO:]XP;T% wE o8& sk vk A
ole} 22 Jledevtd HE Al A

dolg  AS JMdta Ut
7}&7%]] Christensen(2013)2 ¥3}3l thge] A=
o] FX% 7]&¥3}(disruptive innovation)ol] w2k
H]i’_ Z oA E A& A (industrial order)7} &
Aoz Wald 4 338 AYstdth(Bower and
Christensen, 1995; Schmidt and Druehl, 2008), ©]
£ A w2W 7E Vgl Ae dAle] 7=
WA QIAEt L IS JSdoEN HxlH &4l

(incremental innovation)ol] F#&-& Helt)

AN 71E V1es AT F sl Vsl A
weo] Agd u 7|E AT olol g vie
mjepst = ql=dl *‘7134 Hx F&3h= 71E 7
=3 vl

A 71s0] 741*7‘4"E LA B 7E Ve
Hw3)] et HlgollA 5o HolE 5 3l
SRS AYU|PEe] A& HIHog
Z . A7|Ho 7 AYAXNE FX
2 & 2l(disruptive innovation)S HoE ¢ ASS
AW Edt) (Kumaraswamy et al,, 2018),

A, A= dA TIss VedEn
o A A vmzY2md Wl mEbaE 2k
AA7E #sked 5 S o] AlElE S AR
ATH(Yip, 2004; Hwang and Chritensen, 2008;
Rietveld, 2018). ZlWlgHEY, Z2}2o]=)(Tripsas

5) 712412022, 6, 9), YF $A7A(2021. 11, 30)
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and Gavetti, 2017), HWAIZ(AOL, °}%)(Ahn and
Baden-Fuller, 2023) 5 t=9] 7|9 = 71& 7]

Hol A7l = we Wess W s
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Ao o glovt mEUsRde B /1%
gsjol glo] MIFE A wHE F ke AL B

oAFAet.

o] ATFAME 7IdEC] VIS0 5% H4HE
HYd vz2Y2RdS g2 AV|Ed HEshe
73S 4y 0 M(Chesbrough, 2010), o] ==, =
ZRolE T v VYgEe] AUle H8st A4
of ef HE e A& AA HUot

olgfgt el s FIAEL 2PH R
BRAE9 At 7ggHEF B Aol ds dud
of AgdtE AE #3719 Ad
(resources)¥ & (capability)2] AFgo] o] F&
HE FRAR] W AR ol AT
71EY% sle dssA " olo wEk zb
Hjel vzY2rd Fo tigh oAbEAAE ol
A3HA| k= AdFo] Jlom o224 thel V)
4 g 7lswstel WA &8kl KEt

olF BY wAHES d9tHES 9
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&

F3H (competency trap) (Siggelkow and Levinthal,
2005), ™A (blind spot) (Zajac and Bazerman,
1991 22 gl mdsgith

Aol B AFE2 2p(HAE-gE)EE Ve
A hASS gho} 7]E slTIdEdA HlzY 2R
g g A B4l dE F e Ak
A0l0 olel ek A7 dasde] AIErHE3
o], 2019; ¥kebd, 2018). £ AFE H|2Y2Rd
o HFa dAE-gea e des g2 9
Aol H=Us md"s Hgete] §fenl=y
2 Rdods W st Al&H S

=

6) MaerskAF= IBMY} 87 EEAQ Z#EQ] TradelensE
FEE 5 12l & 4 Y R RS AR
ELEs

4 A7 09 2 P

g9k ge TRl weh 2 ATE e
zyzrde gk G424 JgAT (exploratory
conceptual study)S A|3Jetct B2 AFE Al
She ol & @77} AE-gese) sfeicel A
ol weh &5 2 Thed vyt Qe
2 AABkE WEA dFol7] Goltt, Fpelzo
2= ARZE AR E o] AF B ARIAT Al &
Ak Stk A we BAd APwEe AU o
$7} =20k

ool e EHF H8A SOl thelA

4
e wazAlel AETlIHAE W98 84

e Aol Fo HlEU2ud of2e 4
o Q1AW Aol AR vz

i A st 7 e

m, vz 2do|gs} B4

WzUsmde Fee ARET
creation-capture)2 A= WAUSZot) = A
HAE 93] 1) 7RIS AE(value creation)d} 2)
olofl that 7FxE &5 (value capture)dhi= Q17
(cause and effect mechanism)E& AYsh= 23k
AgEAAo|tH(Baden-Fuller and Haefligher, 2013;
Massa et al., 2017). H|ZYXARULS nA|Ho 2=
71948l ATl thel 4 5 glom Axde
2 23 A (industrial ecosytem) ¥ ¥ U3}

8= (value



A A=l ol A FeAEe] 7= &
of i3] BN & e F83F EoJth(Teece, 2013;
Baden-Fuller and Haefligher, 2013; Chesbrough,
2013).

A 71EYR vlzYAREe] 3842 Christensen,
Chesbrough 5©°] 200003t ZWHEE] A|7]517] A
Zgct, g, AEFQl vzRY22d AFE 2010
d RE Baden-Fuller and Morgan (2010)2 AJZf
O3 Chesbrough (2010), Teece (2010; 2018) &
Fo sbEel Sda] ARHon, AeFHAEE
Az vzUszdg 499 Bes2A A8
3}7] A1ZHICH(Rietveld, 2018; Massa et al., 2017).

Hzyards dusty] A AL A
7MIA 2 BEREtt(Massa et al., 2017). A BH
2 A Al 71zE vzRY2RdS AW
252 #HH(business model as attributes of real
firms)o] St} ol9} thE IHoBE o2 Alale}
Aol 7]x3+ °1x|F FH(business model as a
cognitive device)o] tH(Massa et al,, 2017). A=}
o] A Hzyzrde Ada 7|¢jo] AdE o&
ste] WAAIZ] dA A]l2E(real system)o2 7|
o BE3} A9, ool wE Tguv, /g +
AFES A LF B EHER AAZ

ol WEHA <A
spective)o] 749 HZU2EES A A|2gloF
Hx  ¢gon ENTE ozt
(Baden-Fuller and Morgan, 2010), o] we} A=}
oF Hlwaf v 22 AEAS Adoh d@4 A
28] ohmz BAAAYD} HnH A58
elAld Algubdlo 2 (thought-experiment) H]ZY
spde AR S oS 3

(conceptual thinking)E §3 A+ #R2lvke] =

lo d

-

F (cognitive  per-

3144

9 AbL

Ao A=z #AF vms)] v=Uysnd #H3 2
tdsts getele © B /88 £ v 7R
AA N weh vjzY2zd Hils QAHo g s}
sto] ©ES 5 7] Witk HS5H Hao 4
G 71 Hz=yarde] 5848 Foln JHA

Q =z

(incremental innovation)ol] &g = o} H]
Yxardod i3t F212 Wal(radical innovation)E
Argslr] ojEl€ 4 Uth(Baden-Fuller and Teece,
2020).
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TFujgteh, Aol A 2HARE Y dFol
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oJBE sheigle Mubdz, MU, A on Jatd] ule} R ANE AAUZe TR
SR GAAD 7 FUS AT AAL UYL o] Ak
H 2, si2Yef7el =2 FIIXtet H|=L|A 2H
A7hA M7 A} e
q g ez} Hukes etz
g o] whe A | i
NN e i oiere me | SO Zlskel el Au | AFael adol w dubg
= s T & 2 2ddRdE | Azt olRE
TAR=E

g AR Ae

ojeidt HyH - ddH A T Hl=yXx A L E] Aol EE(module)tHel2 T2
2d S ke old AT (&3 2, 2019)0l e EEA(modularity)ol] 7|23k Zlo|t,

A ohdst 7ol oigk dadol A7) = ol ojFgl oAz H7|AsAr Aol AEiA B o=

+

o o] AFNNE T3 o] HT WAEHT = Uzrd gsts £ 4 It 57119 Wanxiang
A= olEd AZH  AEA o] (Strategic & A3AF A ZPA(Brd party suppliers)E3 8 §
Ecosystem Theory) (Jacobides, Cennamo, and At FulRtEo] AREA AF F8 FES 1
Gawer, 2018)9l] 2A3) 32 H|Z2Y2Ed7} AYH| £ & e AdAE T8t ol& flske] A
Al thdslel ik 7edS Ajtetaat st o}7|€ A (architecture) & 2|70l 7|ate] 324 A=

A AejAo)l22 AW E Al (industrial  eco- QAL vlwA AFEA FES AR 7 A T
system) Ul FAYLES  H(ole)d HEA Attt vhd HEEe] A 2d X, Y5 &Fe
(complementarity)oll F3-& £t} o]0 w=d A AYstE AFNES FrgoeH JRI|dES] F
A W 7 2 G55 8 7AEYE el & AL Agtste AP AejAE st

714l gl 7issich ol aUHoR 7 A4

H 3. ST LY HI=LIADE S el CHESIO| of

T Stz 717k / 2l
A Folat 1 oA 0)8A) e
o) v A1 AT GhR) S5 s IS, AT, el %
A5 AR A
Ze wgo g UREAA Ao thdstE 3 AlHE &9ld 4 9Jth(Ahn and Baden-Fuller,

AEpA el ZHkste] xpEstE wlz=ys mds T4 2022). $k=9](WhatsApp)e] 7% B2B Zdl& A
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sto] 71dEe] St=<) AREARECA BaE
Y B v olg ek ot wh, 9
W St EaEe] 24 A3el MLAG pany de-
velopers)9] g frEste] A9 4 °l¢‘ﬂt 5
tjeFel B elAH] X (complementary services)2] g8
% 5o role 3R A,

ek AEjA o]2e olxd 22 A

& Auskd & ke A BAIFT ik

olsl o] ol PrEe aesty wa AU
A T8 Bl g v and Fal 7
32 ANG. olsh g P AefHow B

o =
Al71a1AL ofefie} 2ol O‘Xl Aol 7123k =Yy
2 299y 7Pl s AEAl ths) ek Al
Qbatarat gt
Aol A HlZ=Y2 Ao B oja)7t e
st ofgfel o] Hlzyirdyl mEly 7o
el 7]=dtt

[\®)
g
i)
o
N
E

< 843 H=Y2 2d gyds}

| 7o ARt 5 Nl XS B¥s=
|eH(Axelrod, 1976; Huff, 1990; Hodgkinson
and Healey, 2008). 27 A= Barr, Stimpert,
and Huff (1992)9l14 7193¢] Annual ReportE ¥4
slo] O]X]‘jﬂmg AlAskar g gake] QIAEI} Hek
H3}ke] AAES BT,

"Jﬂ"u%% ’d7Hnode)¢} st (arrows) 55 ©]
&3to] T2 I (concep)Ee] VS Bl
A A7 el WlHoR SRS Y

2
5
A AFHEok(managerial cognition) oA 1990‘4 HE
)
l:ﬂ

0

7) 2013 SMJ (Strategic Management Journal, SSCI) Best
Paper Prize X174

= AT wpe} v (T IdF) & U (F
A Ao ®E FA| P (Furnari, 2015),

_ HE B
HE A (Value Proposition)
(Value Proposition)
FHA| 22 x|}
=sA| AZE X} 2z EQ 0]
SHez o= l
+

AR 7HA|
(LS SH A

SXA7} A2
= ol

ARE XL TR
(Value for Users) l
+

- =SR2 XSt

ZH (Monetization)
. AIZEQIY o]0 of
et M7 25|

33 3. 2IX| WE 7|Ho| GiA|
A& @ Furnari(2015), Az} ¥

olZgt QIX[WF o] H=UE Rdgd &gd &
S-S Furnari (2015)94] AAJEFG o™ o]F T4
o] AFeA HlZY2RY AT VHPoR EEEHI
tHAversa et al,, 2021; Narayan et al,, 2020), tH3%
o2 Aversa et al,, (2021)& o}lu}&Eo] H|ZY AR

% thzto] ek WS A83FIT;. Narayan et

., (2020) 30970e] @28 Z(legal tech)”]goll
EHfSH WBE Aldete] FodaEo] QIAe} vj=y =
2 o] AdAS HAFAG. o]k dekstat
e xyge] v=Yx e (business model-

ling)oll F83H7 2849 & &S HFU
ol Aol 7ukste] Hl=Yx md o] FiH
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e Akl wh =y and wstel] oigh QlAA dde] B

E 4, 32 HIEUADY Zaol9)Set My

2d I8 HAYE ELE B9 g1 TR |
AAgRd | 7ol nAeA AH bR
(Direct 7IAE AFEH ol - AdAD & & Barney, 1991
transaction e 7HAY5 (4 44 4 g 2N ey
model) AAh Sﬁggg se
J1%lo] FE T Aux HHlAZE Bt oHEE Massa. Tucc
A 2=2d Fe 7HxE AFsH A mdae] vh | ?Z} 'ELLZIEJU'
(Servitization / | AT A AFHFA, — Q ARE Aas e ol and
- -1 = n- T an
Subscription) old] W3t 71X EE (4: (- T=) aden-fuller a
= NS 8 NEs Teece, 2020
‘?ﬂ’é—a—{\—) (Value Capture)
— oAg AdEAE E
Z HANZTAE
g Z9E s Amit and H:
QAR |19 wias g § FaAe af g | o 04
o A FA = o] & Ve, |
(Transaction ) HeHSA - _ | Tduscher and
A (of): Airbnb, Ebay) 8-3g7t UMEY=Z & .
platform) 2 Laudien, 2018
U EAE g ve) 7} I3 A AE
7ol F 2F 1be 7 AzAsl .
H = 3 _ _ _ . P
|z2U2rd Aase 7HAdos 23e 2a 84 7} Amit and Han,
(Innovation 4 (o 72, 2aFE) A2 e
platform)
25 0 AR
AR, 2FAYE A (direct transaction model) 2] A&d F Jdovt AMujarde] AL mAzte] A

A% 7o) nAdA A SHAE
oz Yrie] 7E AGTIA AY
g B9 AR 2rtEES A%
e 3Rem. o AEdas
A 1z Hgstn ge
et Adel =71s)

Algsh=
gk H|=YAR

R

AL 582d0] A=HH(Barney, 1991).
A, Aulazde]l A9 AH|28k(servitization)
giux B A 7HAE ATt H
AFAN R ZARE ARgALe) A 7HAE vE
= H(value co-creation)o|A] =PEAAS Adt}
(Baden-Fuller and Teece, 2020). *—.Z‘ AR} A=
AT Wt Foag glo] diHoz THXE

sAES
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Fge 2 3}
Az Austz 3
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gAY
5o Az

e

1=

YEdoz /& woe
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A4 e AFHE 7=
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Wshe TR
AR5 ot
AelEs} A
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E F 9

i)

el
=
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oJHE £
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H 5 HELA Zel DI E X
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Tajelela Iy g vzYxnd 8 AeA 749 A4
AHARRL | o jeae mzysna e | EEE 7IZE @ AU 34
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T5 2 &F4 99 Aulx AFo
R Btz A Mu| /TR ZAA-3AE 2 71 2 vus)] Feo] mE
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